In field experiment conducted in 2005-2007 the effect of a nitrogen source (ammonium nitrate, ammonium sulphate and ENTEC-26) in the amounts of 50, 100, 150, 100+50 kg N·ha -1 in onion (Allium cepa L.) Wolska cv. grown from sets for early cropping were estimated. Results of the experiment showed that ENTEC-26 was equally good source of nitrogen as ammonium nitrate and less efficient than ammonium sulphate. Split application of ammonium sulphate and ammonium nitrate produced higher while of ENTEC-26 similar yield of onion in comparison to a preplant single dose of fertilizer. Onion fertilized with ammonium nitrate and ammonium sulphate had only slightly higher content of vitamin C in bulbs and leaves than that fertilized with ENTEC-26. Plants of onion fertilized with ENTEC-26 contained also slightly higher level of reducing sugars in bulbs than by using the other source of N key words: nitrogen source, N rate, Allium cepa, nutritional value INTRODUCTION
INTRODUCTION
Intensive nitrogen fertilization causes increase yields of vegetable crops but often may have a negative effects on their quality and on the environment condition. In intensive fertilized with nitrogen crop production the utilization of mineral fertilizer N rangers from 50 to 70% of the applied amount, and the rest is lost by leaching, causing the contamination of ground and surface water (Weisler 1998) .
One of the method for reducing of N losses in crop production is the use of nitrification inhibitors which reduce the conversion of ammonium N to nitrate N.
3.4-dimethylpyrazole phosphate (DMPP registrated as ENTEC®) is a nitrification inhibitor which delays the first stage of nitrification: the bacterial oxidation of ammonia to nitrate in the soil by depressing the activity of Nitrosomonas spp. bacteria in the soil for a certain period time (Chaves et al. 2006 , Diez et al. 2008 . According to Fettweis et al. (2001) it can remain effective in upper layers of soil even after heavy rain. Interactions between DMPP and soil properties are little understood till now. Pasda et al. (2001) stated that positive effects of DMPP on crop yield were more pronounced in light than in heavy soils. Zerulla et al. (2001) described the physical and chemical properties of this compound. DMPP is effective at very low rates (0.5-1.5 kg·ha -1 depending on the amount of applied N) for 4-10 weeks, has a low solubility in water, reduces the risk of nitrate leaching and N 2 O losses from soil, does not increase NH 3 volatilization and is not phytotoxic. The duration of its action depends on climatic conditions such as temperature and humidity .
Frequently claimed advantages for the use of fertilizers with DMPP are increases in yields the possibility of saving fertilizer N and reducing the number of its applications (Hähndel & Strohm 2001 . Pasda et al. (2001) showed increase the yield in many crops fertilized with N-fertilizer contained DMPP. In asparagus crop there was observed positive effect of application of the stabilized N-fertilizer ENTEC 26 contained DMPP on yield of spears in comparison to ammonium sulfate nitrate (Paschold et al. 2008) . Also Kołota et al. (2007) stated that ENTEC 26 was valuable source of N for red beet and celeriac. According to Zerulla et al. (2001) fertilizers with DMPP reduced nitrate contents in vegetables like spinach and lettuce.
The aim of experiment was to estimate the effects of ENTEC 26 on yield and chemical composition of onion cultivated from sets for early cropping.
MATERIAL AND METHODS
The field experiment was conducted in 2005-2007 at Piastów Horticultural Experimental Station on a sandy clay soil with pH 7.0-7.4 and organic matter content 1.8%.
In experiment there was estimated the effect of N fertilizers: ammonium nitrate, ammonium sulphate, and ENTEC 26 containing DMPP with ammonium sulphate nitrate (19% of NH 4 -N, 7% NO 3 -N) used in the amounts of 50, 100, 150 and 100+50 kg N·ha -1 in onion cultivation. Preplant doses of nitrogen were supplied one week before planting date, and the top dressing dose of nitrogen was supplied when the plants have developed 2-3 leaves. Sets of Wolska cv. with diameter of 1.0-1.5 cm were planted into the field on 14 of April in spacing 30 x 6 cm. During harvest, done on third week of June, marketable yield included bulbs and leaves was determined. Two factorial experiment was established in split plot design in four replications with total area of plot 6.0 m 2 . The samples of onion edible parts were collected during harvest for chemical analysis. In fresh material of plant (separately for leaves and bulbs) there were estimated the level of vitamin C by Tillman's method, total and reducing sugars by Lane Eynon method and dry matter (by drying to constant weight at 105ºC).
The results were analysed by standard statistical procedure and the least significant differences calculated by Tukey test at P=0.05.
RESULTS
The effect of fertilizer treatment on yield of onion is shown in Table 1 . Results of three years experiment showed that kind of fertilizer as well as dose of nitrogen had significant effect on yielding of onion and the mean weight of plant (bulb+leaves) in marketable yield. The best result was obtained in treatment fertilized with ammonium sulphate. Application of ammonium nitrate and Entec-26 gave similar and significantly lower total and marketable yield of onion. The marketable yield of plants supplied with ammonium sulphate was equal to 31.36 t·ha -1 while on plots fertilized with the other fertilizers was similar and varied from 26.03 to 26.38 t·ha -1 . Irrespective to the kind of fertilizer, the most efficient method of N plant nutrition was split application of the total dose of nitrogen and use of 100 kg N·ha -1 before planting of onion sets, supplemented by 50 kg N·ha -1 as a top dressing. It is in agreement with Kołota et al. (2007) that for red beet produced for bunches and for celeriac split application of nitrogen with or without of DMPP were more favourable for the growth and yielding. According to Pasda et al. (2001) and Zerulla et al. (2001) N-fertilizers enriched in DMPP increased crop yield of grain and vegetables like cauliflower, carrots, lambs' lettuce, leek, celeriac, onions. In reverse to conventional N sources they observed positive effect of DMPP enriched N-fertilizers if applied in reduced doses. In treatments fertilized with ENTEC-26 and ammonium sulphate onion crop yield noticed on plots supplied in one preplant or split application were similar to each other.
There are shortage information in literature upon the effect of DMPP on nutritional value of vegetables. In our experiment there was observed similar effect of ENTEC-26 to the other sources. The dry matter content in onion bulb was rather stable and varied from 16.3 to 16.9% for all tested fertilizers and doses of nitrogen ( Table 2 ). The leaves of onion had lower level of dry matter than bulbs, and its content decreased with increase of nitrogen doses from 11.46% for 50 kg N·ha -1 to 10.23% for 150 kg N·ha -1 (Table 3) . Plants fertilized with ENTEC-26 had higher level of dry matter in leaves than plants from the other treatments. Onion fertilized with ammonium nitrate and ammonium sulphate had only slightly higher content of vitamin C in bulbs and leaves than that fertilized with ENTEC-26. Vitamin C content in bulbs of onion increased with the level of nitrogen supplied within 50 and 150 kg N·ha -1 from 7.63 to 9.30 mg·100g -1 , whereas in leaves was quite stable (52.0-54.7 mg·100g -1 ) and considerably decreased only in treatment with split application of fertilizer in total amount of 150 kg N·ha -1 (45.9 mg·100g -1 ). The level of reducing sugars in bulbs of onion was higher if plans were fertilized with ENTEC-26 in comparison to those supplied with ammonium nitrate and ammonium sulphate. In leaves the highest content of reducing sugars was observed in treatments fertilized with ammonium nitrate and the lowest one with ENTEC-26. Also the content of total sugars in leaves of onion fertilized with ENTEC-26 was lower than in the other treatments. The level of reducing and total sugars in leaves decreased in the case of intensive nitrogen fertilization and at the same level of 150 kg N·ha -1 was more favorable for their content split application of the nutrient. CONCLUSIONS 1. The best source of nitrogen for onion grown from sets for early cropping was ammonium sulphate, which provided higher yield than ENTEC-26 and ammonium nitrate.
2. Split application of ammonium sulphate and ammonium nitrate produced higher, while ENTEC-26 similar marketable yield of onion in comparison to one preplant dose. 3. Onion fertilized with ammonium nitrate and ammonium sulphate had only slightly higher content of vitamin C in bulbs and leaves than those fertilized with ENTEC-26. 4. Vitamin C content in bulbs of onion varied from 7.63 to 9.30 when the level of nitrogen increased from 50 to 150 kg N·ha -1 whereas in leaves its amount was rather stable except treatment where content of vitamin C decreased after split N fertilization with amount 100+50 kg N·ha -1 . Vitamin C content in leaves of onion was 5 to 6 times higher than in bulbs. 5. Plants of onion fertilized with ENTEC-26 had slightly higher level of reducing sugars in bulbs than those fertilized with ammonium nitrite and ammonium sulphate. 6. The level of reducing and total sugars in leaves decreased with intensive nitrogen fertilization and was higher when dose of 150 kg N·ha -1 was used as split application of this nutrient for all tested fertilizers. Wyniki doświadczenia wykazały, że nawóz ENTEC-26 był równie dobrym źró-dłem azotu dla cebuli jak saletra amonowa, ale mniej efektywnym od siarczanu amonu. Dzielone nawożenie saletrą amonową i siarczanem amonu przyczyniło się do uzyskania wyższego plonu cebuli w porównaniu do wnoszenia tego składnika w całości przedwegetacyjnie. W przypadku nawozu ENTEC-26 oba sposoby wnoszenia azotu w łącznej dawce 150 kg N·ha -1 pozwoliło na uzyskanie porównywalnych plonów. Cebula nawożona saletrą amonową i siarczanem amonu miała nieco większą zawartość witaminy C w cebulach i liściach w porównaniu do obiektu nawożonego nawozem ENTEC-26.
Rośliny nawożone nawozem ENTEC-26 miały nieco tylko większą zawartość cukrów redukujących w cebulach niż te nawożone siarczanem amonu i saletrą amonową.
